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^*>^, ^7fl<^ sHJ- ^o)E^ ^^^ol^l^- cf 5.711 ^£^1 

£ 6 
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^ ^2. {Liquid Crystal Display and Driving Method Thereof} 



5. 2±z Hl^ 6 ofl^S^l^l^ ^l^S. 

10,410 : Bj-ojnj 20 : ^3)3. 

30, 430 : -^sim 40 : TlH-E. ^^S. 

420 : el-o] *|).E.Bl 411,416 : 

412,414 : 7]^r ^12-3 413,415 : -f^r ^l-E-^ ^ 
Dl ~ Dn : S.eH>l^ 
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2000/9/1 



Gl ~ Gm : tIHe £.z\-o]v) 

<i7> ^3L*R>*H1*1 ( XGA^- e-IMbH rcj-s. ^olBll-^(DCLK)^r EflojE 

(refresh rate) 60Hz# 7)^°_3. 65MHz^cf. # ^# T^l^Rr a^ba^ on 

^jX^l^lS. dH^-^QCLK)^ ^^Hrfe- XGA *fl-8-S.<*IM 65MHz°H , SXGA 

afl^HoiH 108MHz °\3L, UXGA sH^^H 160MHz°ltf. 

<is> -^SaI^HH, t-HojE-ll- ^sfl^S S^S^ ^ S-eH^ ^^S. 

*)-g- C Q^ ^]o]b\^^s] tflef 45MHz . 60MHz o]cf. 4^ 
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<19> £ ^S^l^l^ m.^ XGAm" «fl>S-i£^ ^^SAl^j^. 

o]Ei#g} ^sj-^o] 65MHz ^ ^-o. 32.5MHz°ltK 

<20> i 1# Bfolnj ^E f ^( 10 )H 71^ ^ ^ ClMEKodd data, 

even data) Q #7l -§-7l^H n7fl£] c-flojE^ JE.eMtH 

(Dl ~ Dn)l- iW^r ^35.(20)5. ^-^3]S(20)^ 

oje^^ c-flo]Eil- m 7flS] 7flo]E o] tf| ;^3j5.(Gl ~ Gm)# ^f-*Rr 

5.(40) 2f cm<^ <5fl^2fi^(30)# ^s>o^ jSpy-^ SAltVcf. t-j}o}Ei ELB\-o]v] 

^^S)S.(D1 ~ Dn)^r ?m-i-s1(10)S^-Ei dtx^i -tl^l- SJ^ 6 } eflolEi-i- 

<2i> 51 2 ^ cflolE^^(DLCK) ^^Hr^ «.^ 7 j)v| °- iL<^^^ Efo]n o i £o ]cf . 

<22> £ 2^1 ^sflSl cflolBl(2b)fe t-lMEi#gKDCLKl:2a)°ll 

cf. oj* Aj^Efl ^S'M^H'H t-11olEi(2b)l- zfl*]*M 7l^ cflolEiCodd 

data:2d) ^ -f*r cIMfcKeven data:2e) t\] o] e^ 2^-^ ^o]e^#^ (DCLK2:2c)°ll &7) 
#^^^14. ^l^tb ^f-^-i- 22)-^ t-)HEi(2d,2d)7} -S-ah 

cf^H '2 port ^ y o^' '6 ^ ^S^' °1 ^ , °l£r -&€ #^^1 ^1 

*fl tfl^nH?- *ll 1995-19513JL°fl <#*H*\ 7l7flS)<H oicf. 

<23> n^q- Aj-^^- ^gflo} ofl^^Al^l ^ ^f-^^ ^^5.Al^tflSl ^^4^ 
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ofl^ ^ 0 ]nj ^e^.b1(10)S.^-b1 -g-AHl 48 tijE e}c](48 bit line = 2port X 3(R,G,B) 

X 8bit)* Gl]o]Bl7> #^£4. °H C-Ho]E^^ ^3).^ (high "> low) 

<24> SH&# SAlsr>7l ^ =L7l<Jj ^S^l^l ifl^H JL 

JLSKK£4 UXGA-3- a] ^ eg ofl ^| cfl o] E) # ^ ^^K^ nflef 160MHz o]t\- m ^7} 

^ ^r^Hr* 7) ^tb ^2fl^1 '2 port ^^^l <W £ 14 ^ « 0 >^^r cflo] 

3#^-§: ^ 80MHzS. ^ ^4 cflolEi#^^ <U^9l ^ = 4 

534. "4^1 #2fl^ t}^ ^ 71^ *J -f^C-flolE^ ^£3<H 0 J^^r 

°1*H# 2^1 ^15-^1- ^>-§-^ l^^PA 1 Sfl^l^l-Jl Sfl^cg^o) w^ofl nj-e). 4^ C-flo]Ei 

#^^>5I4. °l^?r ^^^^-i: 4 Port °1 ^ £. ^-cf. 

<25> £3-8: 4 v #^r ^efl^l 4 port ^\}o]b\ &&*3r^<q tyJ^ ^ ^o)r$z.o]t\-. £3^ 

eJaflS. £ H *}si\. Qo] <3j^3fl^(30H n7fl^ ^ J=eMti. ^j^s)^ 

» 2}-,-fzif-°.3L 2^ 91^. ^r, 3b, 3c 4 £°1 oi^^- : ^ Efo] 

£-4 cflo]El(datal ~ data 1024)* ^*l* r jl, 4-8- t^^SI 31°!^ «g^A]o|) 
3e,3f ( 3g,3h2f 4 3^ 3l°14-I- ^-Ajofl #^tr4. S3 cflolB) 

#^(DCLK:3a)^r 2£-^ 4^ (SSC:3d) 4 ^2}- ^7} 1/25. #^^4. 

<26> #^*J. ^Bflo^ ^^ofl ttj-S. 6fl^ 5 Al^}^ <a^S 8bit cflolE^ A>-8-S}jl ol 

4^, Efol^i^ES-E^io)^ #^cflo]E^o]^ 4 X 3 (RGB) X 8(bit) = 96 t»lH 4 
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n«i^ 47flS] cflojE|3.^E] n +l«i^ 47fl^ cflo]B]S. #Q nfl , 

^ cflolBl ^i^Al Low -> High SEfe high ->Low 3. -S-a] ^SlTm, 
H^7> Low -> High 3. nfl E}o]n o l ^Ef^ (10)^0^ 3^£^^-7> *^7fl ^tf. 

oje^ 4^ff-^r ^1^*13 ^o}, ^tb DC-DC 

%M-)^ ^Hl ^"^^ SEtF o^SZL ^ i^ol^ (analog power 

noise) ^-i- ^M^. ^-£^1- *)W>7] ^efl ^S^l^lfe 

<27> irHq-Ai, i^O] jz.;*^ oJI^JtAl^l^ 4HvflSl Sj-4 V ^aBj-Ol^l o. 

ie}0]^2l til 4^7flSl ZLf-A^ ^^KH, 4 ZLl-O.^Ei 

<y^lS^S^-Ei #^sl^ HMe-H tfl-§-*H o^sfl^-g- n(n^r *l-<3^r)7fl2l ^ 
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^ ^^^s.9:■ir lte}b ^slssf; eKHls.e)s]- ^§-£)3.*f| ^sM, sq^-s^ 
<?J^3*r dl^E^^^: <a^£.^, HM^^S] A eKHS.^ JH^flsJ 

^7fl 31 ZLf-O.^ -g-^H ^^51-^, A ZLf-AS-^Ei ^ cflo|Eil- l;^Rr 

sls.5q-; 2}*!*1is.3s). ^-J^l ^^M, ^-¥-3.^ <y^£)^r 3He1#^ 

0} ^-f-^ ^ofl ^-§-*Kr ^tilS S^^M *U 3HEi#^ ^Sl-JL, ^11 

cfloiE^ A91 *\)3-?)2\-; A9lv\]3-?1Q ^sfl^l ^sM, 

sL^A #33^ 3MeH tfl-§-s}^ oji^^ ^*Rr n(n^ *}<S^)7flSl ^ 

SlS-^-i- 3E^Rr ^nflSSl^. ^5)5L<H1 £^5)^, S>}*-sL*-B\ og 3 3 

^ ^olEi#^# °g^^c> ZL^-^ ^ofl ufl-g-^ ^til^ DHolEi^^ 

^*>Jl, 41 A *1 ^o])^ zj- zL-g-s] 2s}-4i t-llolEi 

<32> ^- ^ofl 4s on^^A]^-^- Sl«.^«El 23\-±l Z\] °] E-) ^ # 2fl ^ # 
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3*Rr Hfl^SSq-; Hfl^l^SSq- ^^Sfl^ofl <£^.S\v), Hfl^sjS-^-Bl #^3^ ^)o]b\o\} 

sfl*lS]^ ^SlS.ofl ^sM, clMEi#g^ ^^^l- *H 

<33> ^- rcf^ ^yj-tt^ o^S]ir 3^51 l^Kl^ tfl o^B- ^ 

7fl5l afis -g-^H *i^Rr ^o]E-] T^V ^711^-; 0 ^S]^ ^ltflolE^#^# 
£ Zl# ^oi] tfl-g-SRr -g-^wlS ^§>^ ^2t-Ho]Ei#^# «§Hr dH^M ^ 

^7^1^; ^l2cflolE^^^ 1^7) >^3. t}€- 3*11*1 Z| ZL#0_S.^-Ei ^ 

31 °1^## ^ #^Al7]^ 3HEi #^^1^; ^olE^l:^ l^^S. 2fl*l 

<34> ^ <*H 4^. SLy* ^-^#^r ^S^-g: %>Stb ^*H^ ^ 

<37> £ 4^- o] nj ^es.5^(4io)^ 7 } + /0-^ e}-<y(odd data, even data)-!: 

i§-n <a^5l c^oIe-11- e}-<el v\]s.^(420)^) *)#th}. £ 5^ ^12.^(420)^1 ^ 

^- £A]^>ji oio^, ^£.^1:^(411)4- ^I2e}<y l-^-(416)AS ^£ 

t*. Stb *l)l ^ ^12.3(411)^ ^^3fl^(430)^r ^-gr^fr nfl , 1 ~ 512 

29-10 



1020000036648 2000/9/1 

<£*fl^ 7l^«]*fl 3H^» *fll nllSEl 1-^(412)4, 1 ~ 512*1*11 

sMi^ -f^r^^ll dM^l- afll -f^r 1-^(413)21-, 513 ~ 1024«i^^ 

7}^*$ ^H^l- x^Vs>^ A]2 7}^- ^S.^ 1-^(414)^ 513 - 1024*1 *f| 5] Sf- 
^ -f^*}) 3He1# *\ ^12 -f^ *H5.Bl l-^(415)°-3. ^€4. *H2 5}^] 
nflS-el ^(416)^: *fll 5**1 ^S-Sl 1^(411)2]- #«J^; ^^-S ^^^l^-. 

*fll ej-<y ^lae) l^-(411)-g: Efo]ni ^es.^ (410)0] sj;E./eM;E ^)o]x\s. 
(READ/WRITE) °11 ^-§-*H 1 ^ h}<?1^ 31 o] e^ #-g; ^o-^crf ^ 7} 

t ^ -f^r oflS-Sl "(412,413)2]- ^12 ^ ^ DflS.£] 1^-(414, 415)^1 *H>*V 

4. ^jieKl ^lS-e] 1^(411)^ c-floiE^ ^^-oi t]~g- e}o] c-flo]E^^ ^2 

5]-<>l v\)5LZ] 1^(416)^1 3*. ^^Cf. ^-71 >fl2iiKl nflS.5] 1 

4IK416H 3H3» ^^>J7 01^ nfl, El-oltg ?iSl-^(410)^ ^l^ nflS-S] 1-4=- 
(411) .a^^M £6^1 :£*]<£ tf}s>]- £0] ^]2±^ ^#*y #^(SSC2:6e)£] *)-7j-ofl*] 
(falling edgeH ^7l*H ^ 2 ^ -f ^ ^^e) 1^(414,415) A^-fE^ 7l^ cflo] 

3 ^ -^31^(513, 514) (6f ,6g)# ^-^ HHeI = 5}-o]tt] ^^2)5. ZL#(D6 ~ D10)°. 
S #3*]?!^. o] * Efolnj ^Ml:Si(410)^ ^lie}^ l££] 1^-(411)A^E] £6°fl 
£A]^ wl-fif ^-o] #^(SSCl:6b)^ *] (falling edgeH ^-7l*H 

*fll 7}^- ^ -f-*r ^llS-^ 1^(412, 413).5-S^-Ei 4^ 7l^ cfl o] e^ ^ -f^3] 
(l:6c,2:6d)# ^ 3HEi = &Htt] $2{s\g. zi#(Dl - D5).°5. #^H^4-. ^ 

, ^ 2 sMi ^ o] Ei 7f iH^^H *fll 4^ #^(SSCl:6b)4 *ll2 # 

^(SSC2:6e)«11 -§-7l*H 1/2^7] ^>o]o] ^o|dJo s ^-7) 7)^- ^ o.^, ^ 

1^(412,413)2]- ^1271^ ^ ^ cflSE] 1-^(414, 415).9.^Ei #^^4. o] rrfl ^> 
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^ 41,2^^ #B?(SSCl:6b,SSC2:6e)€- ^^tt 3H^#^ (DCLK:6a) ^.^El 

2-g-^€ 7>^14. 

^^t\- l/2#^€- 7>*M, 5)^°} m,2 ±^ >S#^ 

(SSC1,SSC2)^- ^8^*>al, afll,2 #^(SSCl:6b,SSC2:6e)°fl #7l«H 4 

HH^i = 2^1^ ^sjs ^> #3*1*1^. 

^ J±t} 1/2 #^€r ^^Hr^ £. 5^1 »\ ^ 3 

# nj-S. cflojEi #^ 0.3L ^1*!: *KE*lf?- 

^ ^ &i=k ^ ^-Br 411 ^^-i- *}-8-*H ^*Mr# t°lil£, 96^1 

<41> £ IgJ-^Sj ^ ^HHH^r cflo]E^l-# ^ ^ 

^H^l-* ^ ^ £ fll}. afll #3(SSC1)4 A}2 ^ ^ 

#^ #sj(SSC2)°l l/2^7}$\ ^l^Al^ 7M1ji $10.14, 1/4^71, 3/4^71 

-§-g-°l 7\^}t\. 5E^ £4 ~ 6°fl >Mfe 1/25. #ol^ 4Port 

<^^\i* 4^^^ ^S-*KZL 83^1- 1/2^7} B] Al^Vl- ^ 45M1 c-DolE^i #^ 
^M-, 1/4^71^ Al^>§ if ji 2s^ii cflolB]^ ^S. $Ztf. SEft £ 4 

29-12 



1020000036648 2000/9/1 

~ 6^1 7]$& ^AHl^A^ oj^sfl^-g. ^ -f^^O.^ ^^>i 91SL^, *\}o]B\ =5fo] 

B] l^jllStt 7}^r ^ Hf-(D1 - D9, D2 - D10)AS. ^•%- i lk *r £ 91 

<42> ^ ^^Hr-I- ^ ^-g- ^ ole^ 

<43> £ 7^- HA]^ w>sq- ^o] <y^sq^ cflolE^^(DCLK:7a)^- 

(SSCl:7d)^ A}2 4^ ^-fg #3(SSC2:7f)£] ^4t7)- ^H^f. ^ S^^tt 
E^ ^eij^ ^}o)b]9] #^£51 ^<£*\^. 

<44> £7* ^r^S}^, ^ Bfolnj ^ ( 410 )^ ^ ^ s] ^ cfl o] ^ (DCLK : 7a)°-3. 

^-B^ -S^^BHr-I- 7>x]ji ^3. ^^-o] tiVcflo] #§KSSCl:7d)*)- *fl2 i 

^ #3(SSC2:7f)-§: ^tr4. BM n <J ^es.^(4io)^ 2£1^1 

7]^ ^ -f^^°l^(d2n-l:7b,D2n:7c)l:# ^"HrCf. Ej-o] (410)^r 

*Hl #^(SSCl:7d)£) #*<H1*1 (rising edgeH ^-71 «H 7l^tiH^ 

(D2n-l')(7e)* f^>-l?I4. <>1^ #7] E^l^ ^ e (410)^ A]2 ±^ #3 
(SSC2:7f)^ #^<M (rising edgeW -§-7l«H 7l^tiHEi(D2n-l' :7e)^ 
^-Ei cflo]E]l-^(DCLK:7a)^ 1/2^ 7l • X| ^ji ^ dH^^n' :7g)«- 

t^lW. ^"#tr ^^^1 ^M^, ^7l E}olnJ ^Efs) HHA-^ 25}0]^^ E]- 

o]^2.El(420)7> ^_2_*1 , 3<H5. 2S}-4i# Bfl efl *1 s] 5.^ o_3- ^ £ 
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<47> ifl-g-g- ^*fl ^^V^ 7l#A>A> # 0^^ M ^ 
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[3^8" 13 

o ^^^^ ^^s. ^ o] e-i # 4^7^ nfo S 

eKl^S.^ ^ sfl ^ on o^sq^, ^-71 efo]Dfls.e)s.^-Ei #^^1^ 

^7) ef«?]nflS.5lSf ^SlSofl ^^M, ^^-S^-Ei ^S]^ tfl o] Ei # ^ <^ 
«>^, ^>7l 3HEi#g^ t\ ^7ln>cf ^7) ^olnflS^Sl ^7^9] H^SLS.^] ^7] 

-& ^ o S ^ ^ a ai . 

23 

^-71 4^7}] 2] ZLf-o] 1 ~ n /2 ^ (n+l)/2 ~ n ^ ^ 

33 

^ 2 *<H1 9X°)*\, 

<#7] Ef o] nj ^es-e^ c|olE^#^5)- ^^-o] ti>cflo] ti]-^ t-floj E^ -f- # 
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5L, #7l wV^i c-11o1e-1#^<H1 tfl-g-SH A9l tHl£e|S) ^l2ZLf-o.^^-E : | ell ol Ei # #^*v 

<^ tiHEi#Sj nfl ^71^0} CfS- Al^oflAi ^jlZLf-o] tflolEfSj. *fl2Hl-£| E^He^ 

4] 

5] 

C-flolE-l#^o11 tfl-§-*M ^l2^Ll-^^-E^ cflol3# C-flolE^^ nfl ^7l^^V ^ 

sL Al^ofl^ ^lZLf-^ c-lHEia}- ^2Hf-S] C-flolE^7> Z}-Z}- #3 £] 3 

6] 

1 *<M1 

U-71 ^7fl^ zlI-oi di^jfl^sl ^,sH§Hl AA ^S-i|solH AA ^ 
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7] 

*)1 6 

tiV^ c-flolE-1#^o11 tfl-g-SH #7l ^ 2 ZLf-il^Ei C^olE-il- ^]o}e^#^ 

^71 *\3. ^l^H*! ^7l 1 ^-7) *j| 2 ZL#^ C-fl o] B\ 7} A 

[3^8- 8] 

<^sm l^Kl^ HH3» ^7fl£] H^rSLsL ^-^H 

7^s>ji ( z)- nf^s^E] ±% 1311 o] Ei l- <t^*Rr nflse^; 

^-7) e^l^H.^ ^g^ofl ^s]^, ^l«-^«-Ei °m 

^Ll-Sl ^^1 ^-§-*Rr ^-^H *f|l d)olE^^l- ^^^Jl, # 

71 ^|1 C-flolE^^^ ^ ^7\%<& AiS. Z]- ^f^l ^ o] E^-fi- Z]-Zj- 

#^A] 7]^ E^olnl^Et-E^ ^-tilSRr 3# *}^r ^S.Al#*l . 
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[3^*8- 9] 

^7} ^7fl£] ZZ.#ol i ~ n /2 #*fl ^ (n+l)/2 ~ n ^ 

10] 

^ 9 ^1 9X°)*), 

#7} E^-olnJ ?}E f ^ ^7} A]o]^b A j^ <%s£6\ tiT-cflo] t-flojEi^ 

# #^*H 3Mb] #3 *fl ^7l^^> a-^ *13H>H ^12^11-^ 

PSt^ 11] 

8 *<H1 &<>H, 

#71 ^7fl2l ZLl-o] oJJ^^ofl <g^^ Zj-Zj- 7)^^ 

-^^D ^ ^33S1:°11 <y^£m cflolE^S. zj-zj- ^S)^ ^llHl-31- A}2 

12] 

all 11 ^1 Si<H-H , 

#71 E^nl ^E f ^ °J^Sl^ CflolEil-Sl^l- ^#o] tiVcflO] tiV^ C-fl ©1 E] # ^ -§- 
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3MEl#SH tfl-g-*H ^2Zll-O.S-^Ei C-flo]Ei# Cfl<>lEl#^ ^71^-^ ^ 

3- ^l^H ^llZLl-51 CflolE^ *H2Hf-^ cflol&|7> Zj-Z}- ^ 

13] 

^jf^tL E ^ 2 ^±. q}o}B]^^r ^xms>_3. ^n^sLv), ^o] S _ i^oi cno] E ^i-# 

^^7fl^ 7,-1 ^}JL , ?A ZLf-O.^^Ei 25^1 OHE^ H}*] 

e}olnfl£Lel5l- ^Sls-ofl ^SM, ^w. S .«.El ^^£l^ cfl o] El # ^ <£t^ 
«>0> AV 7 ] n^-o^ +o\) tfl-g-*}^ ^HlS ^^tH *fll CllolEi#^# ^^*>J1, ^7l 
m HH^-M^ A ^r7l^> cf^- Al^oflA-1 Zj- ZLf-O) 2S}-^ uflolEi-a-g; Zj-Zf- Aj" 

71 S3. #^^l7l^ El-olul^E^-e^ ^tiltf}^ i5}±r 

<^s*l#*l. 

[3^*8- 14] 

*)1 13 StM*!, 

Aj-71 ^7fl^l ZLl-o] ofl^^^o^ ^ ( o_ s 27fl5l ^ofl S Al£lol 
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[ 3 ■=?■■$■ 15] 

14 XZ^^i, 

# #^*J-uL, #7l *fl2 i*IMiH#«H tfl-§-tjH ^as^ *fl2zL-i-o_ s jf E i 2 ^±. c-ii 

°]&|«- #^V^ ^1 3H^#3 ^M^V Efolcfl 2.^)^1 ^fllZLl- ^ ^l2ZLl-^-S^-Bl 

[^D" 16] 

13 ^1 

17] 

^1 16 ^1 91°!*], 
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[^D" 183 

^-71 $\x}s\S.$>\- "2fl^2fl^ofl o^^£]^ ( A o V 7l Hfl^sj^a.^ cfl o] E^ ofl cfl 

-g-*H °-^^2fl^# ^^Hr n(n£- *}<?!^)7l)<2] ^ if-SRr 

£fl^2]S.^ ^SlS-Ofl ^SM, ^^-S^-Ei S^S)^ dH^#^* 

[^^-^ 19] 

*ll 18 *M 9X°]*], 

^7} Efolnj ^E^e^ ^- 7 1 ^olE^^^ $\<#o] «Vcflo} *Y*d Hi o] E^ # ^ # *§s§ 
f>}51 -#7} t-lHE-l^eHl tfl-g-S}^ ^"71 2fl^5]S^-El 7)^r Sj-i H] °1 § %-^}JL, ^ 
7l ti]-^ t-iHE-mgH ^-§-^H 2fl^^S.^-B] elHEi!- f^*}^ 

^ 1^7)^-0]. ^. 7 ] efl^sJ^w.E^ 71^ ^ -f^ cflolE^ ±^ X\ 7\7\^ ^ Is}. 

29-21 



1020000036648 2000/9/1 
[3^8- 20] 

<y^S)^ ^o]Si lSfol^ o)E-11- ^7fl£] ^t}<^ *l#^r 
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